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Japanese Unexamined Patent Application Publication No. 3-155974 
[Embodiments ] 

In the following, a description will be given of a first 
embodiment of the present invention. 

The configuration of this apparatus is illustrated in Fig. 1. 

This apparatus includes a host computer 100 and a printer 110. 

The host computer 100 includes a communication controller 101, 
a command controller 102, a storage part 103, a display part 104, 
and an input part 105. 

The communication controller 101 controls communication with a 
printer controller 111 described below. The command controller 
102 analyzes and executes data which has been transmitted and 
received though communication. The storage part 103 stores a 
print command. The display part 104 displays a message. The - 
input part 105 receives input from a user. 

The printer "110 includes the printer controller 111, a printer 
engine 112, and the like. 

The printer controller 111 includes a communication controller 
113, a command controller 114, a drawing controller 115, an 
abnormal processing controller 116, a page buffer 117, a printer 
engine controller 118, a timer controller 119, and an error . 
control table .120. 

The communication controller 113 controls communication with 
the host computer 100. The command controller 114 analyzes and 
controls communication commands and the like. 

The drawing controller 115 performs drawing processing in 
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accordance with the print command received from the command- 
controller to create characters and graphics as dot image data on 
the page buffer 117. At the same time, the drawing controller 115 
instructs the printer engine controller 118 to perform print 
processing of the page buffer 117 on which drawing has been 

completed. . 

The abnormal processing controller 116 performs processing at 
abnormality occurrence time using the error control table 120 
storing abnormal information. 

The timer controller 119 performs timer control of a paper- 
ejection completion monitoring time, and the like. 

The printer engine controller 118 converts the dot image data 
drawn on the page buffer 117 into a signal of the form which can 
be received by the printer engine part 112, and outputs the data 
to the printer engine part 112. 

The printer engine part 112 performs printing on a paper using 
an electro-photographic mechanism or a wired dot printing 
mechanism in accordance with an input signal. 

The command controller 102 of the host computer host computer 
100, and the drawing controller 115 of the printer controller 111 
have print page control means 106, and 121 for controlling a 
serial number which is added per a print page, respectively. 

The operation flow of the printer side is illustrated in Fig. 
2, the operation flow of the host computer ' side is illustrated in: 
Fig. 3, and the entire communication sequence is illustrated in 
Fig. 4. 

The host computer 100 and the printer controller 111 delimit 
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print commands for each print page, add a serial number for each 
page, and controls the page by the print command page control 
means (106 and 121) for each page using the serial number. 

The serial number is sequentially increased with setting the 
front page of the print document to 0. The serial number is 
called a print-page serial number . - 

The printer controller 111 increases the print-page serial 
number for each paper ejection completion (sequences 139 and 140) . 
The check procedure of the paper ejection completion will be 
described later. 

When receiving a print instruction (step 306) from a user, the 
host computer 100 reads out (step 322) a, print command from the 
J storage part 103, and transmits (step 323} it to the printer 
controller 111. 

The printer controller 111 receives (step 201) the command, 
and if it is a print command (step 218), starts print processing 
(step 219) . In the print processing (step 219) the processing of, 
such as paper-ejection completion detection and a page-buffer read 
request from the drawing controller 115 to the printer engine 
controller, is performed. 

If a paper- jam error occurs in the printer engine part 112, 
the printer engine part 112 informs the printer engine controller 
118 accordingly (step 220) . 

The printer engine controller 118, which has received the 
information, checks the error type, and then informs the abnormal 
processing controller 116. 

The abnormal processing controller 116 makes a suspension 
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request of the drawing processing and the print processing to the 
drawing controller 115 (step 202) . Also, the abnormal processing 
controller 116 stores the print page serial number of the print 
page being printed when the error occurs, the error type 
indicating the occurrence of a paper-jam error, and the ' like in 
the error control table 120 (step 203). 

The command controller 114 creates the. content of an error 
occurrence notice, and makes a transmission request to the 
communication controller 113. 

The .communication controller 113, which has received the 
transmission request, transmits the content of this notice to the 
host computer 100 (step 204, sequence 402).. 

The communication controller 101 of the host computer 100 
receives the error occurrence notice (step, 311) , and informs to 
the command controller 102. 

. If the command controller 102 receives an error occurrence 
notice, the command controller 102 creates a printer-status 
inquiry command in order to check the error content, requests the 
communication controller 101 to transmit this command (step 302, 

sequence 4 03) . 

When the communication controller 113 of the printer 
controller 111 receives the printer-status inquiry command (step 
205), the command controller 114 reads, out the error information 
from the error control table 120 in order to create response data 
to the printer-status inquiry command. 

After creating the response data (step 206), the communication 
controller 113 transmits a printer status report to the host 
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computer (step 207, sequence 404) . 

The communication controller 101 of the host computer 100 
informs the command controller 102 of the received report (step 
303) . 

The command controller 102 displays that a paper- jam error has 
occurred to the display part 104 at the point in time of 
determining the occurrence of the paper-jam error (step 313) . 

Thereafter, the state goes to error happening (step 301), and 
an instruction from the user is waited (step 320, sequence 408) . . 

The user takes action, for example, removes jammed paper from 
the printer to eliminate the cause of the error (sequence 410), 
and then gives an error-recovery instruction from the input part 
105 (sequence 409) . 

The host computer creates a cancel command in the command 
controller 114 in accordance with the instruction (step 320) from 
the user in order to enable the printer controller 111 to print, 
and transmits it from the communication .controller 101 (step 321, 
sequence 4 05) . 

In the case of an error where retransmission of a command is 
necessary, such as a paper- jam error, or the like, the above- 
described error processing is performed. If in a case of an error 
other than that (step 324), appropriate error processing 
corresponding to the -occurred error is performed (step 325). 

When receiving the cancel command by- the communication 
controller 113, the printer controller 111 informs it to the 
command controller 114 (step 211) . 

The command controller 114 executes the cancel command. 
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Specifically, the drawing controller 115 is made to clear the page 
buffer 107, and the like (step 212) in order to initialize the 

printer status . 

Subsequently, in order to inform the host computer 100 of the 
completion of the cancel, the command controller 114 creates a 
cancel completion report, and makes the communication controller 
113 to transmit it. (step 213, sequence 406) . Then after 
transmission, the printer is set to' a print enabled state (step 

214) . 

After the communication controller 101 receives the cancel 
completion report (step 308), in order to make the printer to . 
reprint the page after the paper-jam error occurrence time, the 
host computer 100 reads out the print commands subsequent to the 
print page serial number included in the printer status report 
(sequence 404) from the storage part 103 (step 311) and. then 
: transmits it to the printer controller 111 (step 312, sequence 
407) . 

The printer controller •111 restarts printing (step 219.) in - 
accordance with the received print command (step 218). 

' As a result, the pages subsequent to the paper-jam error 
occurrence page is printed. 

According to the present embodiment, if a paper-jam error 
occurs in the printer, printing after the error occurrence can be 
restarted without providing a command buffer dedicated to error 
recovery in the printer. Accordingly, the cost of the printing 
system can be reduced, and the reliability and the availability 
can be increased. 



In this regard, here, as described above, a description will 
be given of a paper-ejection completion check procedure, which is 
necessary to update the serial number of a print page. 

Fig. 5 illustrates an example of the operation sequence of the 
paper-ejection completion check. 

Using this figure, a description will be given of the paper- 
ejection completion check procedure of the page of each print page 
serial number. 

When- the drawing controller 115 has instructed (in the 
following, referred to as simply, a page-buffer read instruction) 
the printer engine controller 118 to read data in the page buffer 
117 into the printer engine part 112 (sequences 130 and 133) , the 
drawing controller 115 requests (sequences 131 and 134) the timer 
controller 119 to start the paper-ejection monitoring timer. 

The printer engine controller 118 transmits drawing data to 
the printer engine part 112 (sequences 137 and 138) . 

When the printer engine part 112 receives the drawing data, 
the printing is performed, and then the paper is ejected 
(sequences 139 and 140) . 

After the elapse of monitoring time, the timer controller 119 
informs the drawing controller 115 of the completion .of monitoring 
time (sequences 132, 135, and 136) . 

If no abnormality occurs within a time period to be required 
from the time when the drawing controller 115 requested the 
printer engine controller 118 for reading the page buffer to the 
time of the paper ejection completion, the drawing controller 115 
assumes that the paper ejection has completed, and increases the 
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print page sequence number (sequences 141, 142, and 143). - -. 

The monitoring time is different depending on the print paper 
size, and is set when requesting the timer controller 119 to start 
the paper-ejection monitoring timer. 

Next, a description will be given of a second embodiment of 
the present invention. 

The operation flow of the printer controller 111 is 
illustrated in Fig. 6, the operation flow of the host computer 100 
is illustrated in Fig. 7, and the entire communication sequence is 
illustrated in Fig. 8. 

In the present embodiment, a printer itself monitors an error 
status, and when a paper-jam error is eliminated, initialization 
is automatically performed to go into a print enabled status 
without using the cancel command used in the first embodiment. 

The printer .controller. Ill transmits a printer status, report 
to the host computer 100 (sequence 404), and then monitors an 
error status (steps 217 and 601)... When the elimination of the 
cause of the error is detected, the current status is initialized 
(step 602) in the same manner as the" first embodiment, and the 
status becomes print enabled (step 603) . 

If the error, which has occurred, does not need retransmission 
of a command (step 609) , the other error processing is performed, 
(step 610) . 

After the user has instructed an error recovery (step 306), if 
the error requires retransmission of the command (step 324), the 
host computer 100 reads out the print command subsequent to the 
print page serial number from the storage part 103 (step 311), and 
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transmits it to the printer controller 111 (steps 705 and 806) . 

When the printer controller 111 receives a print command, and 
an error cause remains, or the initialization has not completed 
(step 604), the printer controller 111 transmits a command 
acceptance disabled report to the host computer (step 605, 
sequence 801 ) . 

When receiving the command acceptance disabled report (step 
702), the host computer 100 waits for a certain period of time, 
and then retransmits the print command (steps 703 and 705, 
sequence 804) . 

When there is no error at print command receiving time, and 
the initialization has completed (step 604) , the pr.inter 
controller 111 reports that the command has successfully received, 
to the host- computer 100 by the command receiving report, and then 
restarts printing (steps 607 and 608, sequence 805) . 

In the present embodiment, in addition to the effects of the 
first embodiment, there is an effect in that an error recovery 
sequence can be. simplified, because the initialization of the 
printer status by the cancel command becomes unnecessary. 

Next, a description will be given of a third embodiment of the 
present invention. 

The operation flow of the printer side will be described using 
Figs. 2 and 6, and Fig. 7 illustrating the operation flow of the 
host computer side. 

A description will be given of the case where, in multi-page 
printing, in which one page is printed for a plurality of sheets, 
and an error which requires retransmission of the print command 
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from the host computer 100 to the printer controller 111, such as 
a paper-jam error, or the like, has occurred. 

The sum of the error information stored in the error control . 
table 120 by the printer controller 111 at error occurrence time 
in the first embodiment and the second embodiment, and the 
remaining number of print copies indicating the remaining number 
of multi-page print copies, which has not completed printing, is 
used as the error information of the present embodiment . 

In the multi-page printing, the host computer instructs the 
total number of print copies for each print page using the above- 
described print command. The printer prints the same contents as 
many as the total number of print copies for each print page. 

When a paper-jam error occurs during printing of multi-pages, 
the printer controller 111 calculates and stores an error type, a 
print page serial number, and the remaining number of print copies 
in the error control table 120 as error, information (step 203) 
Here, the remaining number of print copies is the difference when 
the current number of prints, which has completed printing, is 
subtracted from the total number of print copies for each print 
page on which- an error has occurred. 

The printer controller 111 transmits an error occurrence 
notice to the host computer 100 to inform that an error has 

occurred (step 204) . 

The host computer host computer 100, which has received the 
error occurrence notice (step 301), transmits a printer-status 
inquiry command to the printer controller 111 (step 302) . 

The printer controller printer controller 111, which has 
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received the printer-status inquiry command (step 205) , reads out 
the error information including an error type, a print page serial 
number, and the remaining number of print copies from the error 
control table 120 (step 206) , creates response data, and then 
transmits the printer status report to the host computer 100 (step 
207) 

The host computer 100 reads out the error information included 
in the received printer status report (step 306) . The host 
computer 100 determines that a paper- jam error has occurred from 
the error type of the error information, and determines the print 
command of the page to restart printing from the print page serial 
number. Also, the host computer 100 determines the' total number 
of print copies on the page of the print page serial number to be 
instructed to the next printer, from the remaining number of the 
print copies . 

After the initialization of the printer controller 111 is 
complete (steps 602 and 603) , the host computer 100 specifies the 
remaining number of copies for performing multi-page print based 
on the error information, and transmits the print command to the 
printer controller 111 (step 705) . 

The printer controller 111 receives that command (step 218), 
and then restarts printing (step 608) . 

As a result, the printing of the pages subsequent to the page 
on which the error has occurred can also be performed by multi- 
page print. 

Also, in normal printing, the operation can be- performed 
without any problem by specifying the number of print copies of 



multi-page print for one copy. 

Also, the remaining number of print copies is stored in the 
error information. However, this may be used for the current 
number of print copies indicating the number of copies that 
printing has been completed before occurrence of an error. 

When the current number of print copies is used, the host 
computer 100 calculates the remaining number of print copies by 
subtracting the current number of print copies form the total 
number of print copies, and instructs the printer controller 111. 

. In the present embodiment, in addition to the effects of the 
first embodiment and the second embodiment, there is an effect in 
that an error recovery is possible for the error at the time of 
multi-page printing, in which one page is printed for a plurality 
of sheets. 

Fig. 9 illustrates a command list table used in the first, the 
second, and the third embodiments. In the figure, reference 
numeral 901 denotes an error occurrence notice, reference numeral 

902 denotes a printer status inquiry command, reference numeral' 

903 denotes a printer status report, reference numeral 904 denotes 
a cancel command, reference numeral 905 denotes a cancel 
processing completion report, reference numeral 906 denotes a 
print command, reference numeral 907 denotes command receiving 
acceptance disabled report, and reference, numeral 908 denotes a 

command receiving report. 

In the first embodiment, the reference numerals 901, 902, 903, 
904, 905, and 906 are used. In the second embodiment, the 
reference numerals 901, 902, 903, 906, 907, and 908 are used. 
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In the third embodiment, either commands of the first 
embodiment or the second embodiment can used for implementation. 

The reference numerals 902, 904, and 906 are commands 
transmitted from the host computer 100, and received by the 
printer controller 111. The reference numerals 901, 903, 905, 907, 
and 908 are reports transmitted from the printer controller 111, 
and received by the host computer 100. In the first embodiment, 
the reference numerals 902, 903 and 904, 905 are pairs of 
sequences, and the reports for the commands 902 and 904 are the 
reference numerals 903, 904. In the second embodiment, the 
reference numerals 902, 903 and 906, 907, 908 are pairs of 
sequences, and the report for the command 902 is 903, and the 
reports for the command 906 are 907, and 908. 

Iri this regard, in the above-described embodiments, a report 
is used as response data for. a command. However, it may be 
possible to achieve by using a command rather than a report. 

Also, the present invention can be applied to an error other 
than a paper- jam error if the error can be recovered by 
retransmitting the print command from the host computer to the 
printer. 

For example, the present invention can be applied to a door- 
open error of the case where the cover of the printer engine part 
112 is opened during printing, and a. page-buffer parity error of 
the case where a parity error is detected while reading data from 
the page buffer 117 to the printer engine part 112. 

Also, when an error occurs, the printer controller 111 
transmits an error occurrence notice (sequence 402) to the host 
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computer 100 in order to inform the host computer 100 of the 
occurrence of the error. However, by reporting with including the 
above-described error information ;in the error occurrence notice 
(sequence 402) , the sequences may be omitted of the printer-status 
inquiry command (sequence 403), which is transmitted from the host 
computer 100 to the printer controller 111, and of the printer 
status report (sequence 404) , which is transmitted from the 
printer controller 111 to' the host computer 100. 

Also, in the second embodiment, after the printer controller 
has completed the initialization processing (step 610), the 
printer controller may transmit a command acceptance enabled, 
command to the host computer 100, and, by receiving the command, 
the host computer 100 may start retransmission of the print 
command. 

In this regard, each of the parts in' Fig. 1 can be achieved by 
using a microprocessor, a RAM, a ROM, an LSI, a logic. IC, • an 
electro-photographic printing mechanism, wire-dot printing 
. mechanism, or the like. 



